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Abstract
Gender nonconformity is substantially elevated in the autistic population, but the reasons for this are currently unclear. In 
a recent study, Kallitsounaki and Williams (Kallitsounaki and Williams, Journal of Autism and Developmental Disorders, 
2020; authors 1 and 2 of the current paper) found significant relations between autistic traits and both gender dysphoric 
feelings and recalled cross-gender behaviour, and between mentalising ability and gender dysphoric feelings. The current 
study successfully replicated these findings (results were supplemented with Bayesian analyses), in sample of 126 adults. 
Furthermore, it extended the previous finding of the role of mentalising in the relation between autistic traits and gender 
dysphoric feelings, by showing that mentalising fully mediated this link. Results provide a potential partial explanation for 
the increased rate of gender nonconformity in the autistic population.
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Introduction
In recent years, evidence has accumulated for an overrep-
resentation of gender nonconformity in autism spectrum 
disorder (ASD). Gender nonconformity (or gender vari-
ance) is an umbrella term used to describe any expression 
of gender (e.g., identity, behaviour, interests, appearance) 
that is incongruent with the gender norms of masculinity 
or femininity (Cooper et al. 2018). Research has shown that 
autistic adults present significantly more gender dysphoric 
feelings than people from the general population (George 
and Stokes 2018), are more likely to express the wish to be 
the gender opposite to their biological sex/birth-assigned 
gender (van der Miesen et al. 2018), and to report gender 
nonconforming identities (Cooper et al. 2018; George and 
Stokes 2018; Walsh et al. 2018). It is still unclear, however, 
what underlying neurocognitive mechanisms could explain 
this phenomenon and few suggestions have been made (for 
a review, see Van der Miesen et al. 2016).
One potential candidate mechanism/ability that could 
contribute to gender nonconformity in ASD is the ability 
to represent mental states, otherwise known as mentalising 
or theory of mind (Glidden et al. 2016; Jacobs et al. 2014; 
Van Der Miesen et al. 2016, 2018). While, only initial steps 
have been made to explore this hypothesis, Kallitsounaki 
and Williams’ (2020; the first and second authors of the cur-
rent manuscript) recent findings provided the first evidence 
in favour of a potential link. Kallitsounaki and Williams 
investigated the relation between autistic traits (using the 
Autism-spectrum Quotient; Baron-Cohen et al. 2001b), cur-
rent gender dysphoric feelings (using the Gender Identity/
Gender Dysphoria Questionnaire; Deogracias et al. 2007), 
and recalled cross-gender behaviour (using the Recalled 
Childhood Gender Identity/Gender Role Questionnaire; 
Zucker et al. 2006) among cisgender individuals (i.e., peo-
ple whose gender identity corresponds with their biologi-
cal sex/birth-assigned gender). Importantly, Kallitsounaki 
and Williams also examined the role of mentalising (using 
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the Reading the Mind in the Eyes task; Baron-Cohen et al. 
2001a) in the relations between these traits.
Kallitsounaki and Williams (2020) found that the num-
ber of self-reported autistic traits was significantly associ-
ated with the number of gender dysphoric feelings reported 
(more autistic traits = more current gender dysphoric feel-
ings). Kallitsounaki and Williams also extended this finding 
further by reporting a significant association between autis-
tic traits and recalled cross-gender behaviour (more autistic 
traits = more recalled cross-gender behaviour in childhood) 
for the first time. Furthermore, to our knowledge this was 
the first study that observed a large and significant asso-
ciation between mentalising and gender dysphoric feelings 
(poorer mentalising = more current gender dysphoric feel-
ings). Of equal importance was the finding that mentalising 
moderated significantly the relation between autistic traits 
and gender dysphoric feelings. Further analysis showed that 
this relation was significant when mentalising ability was 
low, but it was non-significant when mentalising ability 
was high. Based on these results and on research evidence 
that suggests ASD is associated with a mentalising deficit 
(e.g., Brunsdon and Happé 2014; Jones et al. 2018; Kaland 
et al. 2008; Yirmiya et al. 1998), Kallitsounaki and Williams 
(2020) concluded that in autistic people “a weakness in the 
process of mentalising may contribute to increased fluidity 
of gender identity” (p. 6).
Despite the potential importance of the findings described 
above, Kallitsounaki and Williams were rightly cautious 
about drawing strong conclusions, given the preliminary 
nature of the findings. Arguably, these findings await repli-
cation before conclusions can be drawn from—and theory 
built on the basis of–them with confidence. Replication is 
of eminent importance considering the crisis of confidence 
that has affected the discipline of psychology in recent years 
(Pashler and Wagenmakers 2012). The necessity for con-
ducting replication is now well recognised (Asendorpf et al. 
2013; Makel et al. 2012; Pashler and Wagenmakers 2012), 
and replicability is being characterised as the cornerstone 
of science (Simons 2014). Furthermore, as Cesario (2014) 
suggested “researchers themselves need to provide repeated 
replications of their own work upon initial publication” (p. 
41).
On this basis, the first aim of the current study was to 
attempt a direct replication of Kallitsounaki and Williams’ 
(2020) recently published findings of the relations between 
autistic traits, gender dysphoric feelings, recalled cross-
gender behaviour, and mentalising ability in a new sample 
of adults from the general population to increase confidence 
in the veracity of the original findings. One thing to note 
is that in the original research, Kallitsounaki and Williams 
took an individual differences approach to investigate these 
links. Therefore, that same approach was employed in the 
current replication study. It is well documented that there 
are personality characteristics in the neurotypical population 
that are qualitatively similar to the defining features of ASD, 
reflecting continuous liability to the disorder throughout the 
population. Research findings have indicated that autistic 
traits are normally distributed in the general population 
(Constantino and Todd 2003; Ronald et al. 2006) and that 
“unaffected” relatives of autistic people report more autistic 
traits than people from the general population (Frazier et al. 
2014; Pickles et al. 2000; Piven et al. 1994, 1997). As such, 
the investigation of the relations between autistic traits and 
other variables can be informative about the nature of ASD 
itself (e.g., Lind et al. 2020; Nicholson et al. 2018).
The second aim of this study was to extend further the 
original findings about the moderator role of mentalising in 
the link between autistic traits and gender dysphoric feel-
ings, by conducting a mediation analysis. As noted previ-
ously, Kallitsounaki and Williams (2020) found that the rela-
tion between autistic traits and gender dysphoric feelings 
was particularly pronounced when mentalising ability was 
low and completely absent when the level of this ability was 
high. However, the (unexpected and unusual) non-significant 
association between autistic traits and mentalising ability 
found in the original study did not allow a mediation model 
to be tested (e.g., Baron and Kenny 1986).
In support of the original findings, we predicted that the 
number of self-reported autistic traits would be significantly 
associated with the number of self-reported current gender 
dysphoric feelings and with the recalled cross-gender behav-
iour in childhood (more autistic traits = more current gender 
dysphoric feelings and recalled cross-gender behaviour). We 
also predicted that mentalising ability would be significantly 
associated with the number of current gender dysphoric feel-
ings reported (poorer mentalising = more current gender 
dysphoric feelings). Furthermore, on the basis of previous 
research evidence (e.g., Baron-Cohen et al. 2001a; Williams 
et al. 2018), we expected that the number of self-reported 
autistic traits would be significantly associated with men-
talising ability (more autistic traits = poorer mentalising). 
Lastly, we predicted that mentalising ability would mediate 




One hundred and twenty-six people (97 female) took part 
in the current study. The average age of participants was 
20.99 (SD = 4.10, range 18 to 45) years. English was the 
first language of 76.2% the sample and two participants 
reported having a formal diagnosis of ASD. Student partici-
pants were rewarded with course credit in partial fulfilment 
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of their degree and people from the general population did 
not receive any kind of compensation for their participa-
tion. All participants gave informed consent and the study 
was approved by City, University of London’s Psychology 
Research Ethics Committee. A comparison between the 
replication and original Kallitsounaki and Williams’ (2020) 
sample is presented in Supplementary Table 1.
Materials and Procedure
All the materials described below are identical to the ones 
employed by Kallitsounaki and Williams (2020). Partici-
pants either took part in a laboratory administration of the 
measures or completed the study online through SONA (i.e., 
a web-based experiment management system for recruit-
ing and rewarding participants who take part in research 
studies).1
Autism‑spectrum Quotient
The Autism-spectrum Quotient (AQ; Baron-Cohen et al. 
2001b) is a self-report measure of autistic traits. Partici-
pants are presented with a series of 50 statements (e.g., 
“I find social situations easy”) and they are asked to indi-
cate their level of agreement to each of the items, using a 
4-point Likert scale that ranges from “definitely agree” to 
“definitely disagree”. Participants scores range from 0 to 50, 
with higher scores denoting increased autistic traits.
Reading the Mind in the Eyes
The Reading the Mind in the Eyes (RMIE; Baron‐Cohen 
et al. 2001a) task is a measure that taps mentalising ability. 
A series of 36 photographs of the eye region of people is 
presented to participants and their task is to match each of 
the photographs with the mental state that they represent, 
choosing one among four different options on each trial. 
Participants scores range from 0 to 36, with higher scores 
suggesting better mentalising ability.
Gender Identity/Gender Dysphoria Questionnaire 
for Adolescents and Adults
The Gender Identity/Gender Dysphoria Questionnaire for 
Adolescents and Adults (GIDYQ-AA; Deogracias et al. 
2007) is a self-report measure of gender identity and gen-
der dysphoria. Participants are presented with a series of 27 
questions about their feelings, wishes, and thoughts with 
respect to their gender assigned at birth and their gender 
identity that they have to answer using a five-point Likert 
scale that ranges from “always” to “never”. A mean score 
was calculated for each participant, with lower scores indi-
cating greater gender dysphoria.
Recalled Childhood Gender Identity/Gender Role 
Questionnaire
The Recalled Childhood Gender Identity/Gender Role Ques-
tionnaire (RCGI; Zucker et al. 2006) is a 23-item self-report 
measure that taps upon recalled sex typed behaviour and 
closeness to parents. In the current study, participants were 
instructed to respond only to the 18 items that pertain to 
gender identity and gender role (Zucker et al. 2006), using 
a 5-point scale. A mean score was calculated for each par-
ticipant, with lower scores indicating more recalled cross-
gender behaviour in childhood.
Statistical Analysis
Following Kallitsounaki and Williams’ (2020) approach, 
participants who had a history of ASD (n = 2) were not 
excluded from the analyses described below. To investi-
gate the success of our replication attempt, we employed 
a series of statistical methods. First, we analysed whether 
those results reported as significant by Kallitsounaki and 
Williams (2020) were replicated in the current study. An 
alpha level of 0.05 was used as the cut-off for statistical 
significance. In addition, Bayesian analyses were conducted 
to examine whether the effects found in the original study 
(Kallitsounaki and Williams 2020) were present or absent 
in the data from the current study. That is an increasingly 
used method that estimates the relative strength of the alter-
native hypothesis over the null, or vice versa (e.g., Dienes 
2014). According to Jeffreys’ (1961) criteria, Bayes factors 
with values larger than 1 indicate increasing evidence for 
the alternative hypothesis  (BF10 > 3 = substantial evidence, 
 BF10 > 10 = strong evidence,  BF10 > 30 = very strong evi-
dence,  BF10 > 100 = decisive evidence), whereas, scores < 1 
indicate evidence for the null hypothesis  (BF10 < 0.33 = sub-
stantial evidence,  BF10 < 0.10 = strong evidence, 
 BF10 < 0.03 = very strong evidence,  BF10 < 0.01 = deci-
sive evidence). Bayesian analyses were performed using 
JASP 0.8.1.2 (JASP Team 2016). To directly compare the 
effect sizes of the current replication study with the ones 
of Kallitsounaki and Williams (2020), a series of Fisher’s 
Z tests was conducted. For the zero order correlations that 
were carried-out, coefficients r are reported as measures 
of effect size (≥ 0.10 = small effect, ≥ 0.30 = moderate 
effect, ≥ 0.50 = large effect; Cohen 1992).
1 We should note that the data collection was conducted by six 
trained psychology undergraduate students at City, University of Lon-
don. The authors of the original paper (i.e., Aimilia Kallitsounaki and 
David Williams) had no involvement in the process of data collection 
– this was supervised by Sophie Lind (third author).
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To understand the mechanism through which autistic 
traits were related to current gender dysphoric feelings, 
a mediation analysis was conducted. Mediation analysis 
indicates how or by what means a predictor variable (X) 
relates to an outcome variable (Y). In other words, media-
tion describes a situation where a relation between two vari-
ables is explained by a third variable that is called mediator 
(M) (Field 2013; Preacher and Hayes 2008). The relation 
between the predictor variable and the outcome variable, 
partialling out the effect of the mediator is called the direct 
effect, whereas the effect of the predictor on the outcome 
through the mediator is called the indirect effect. The sum 
of the direct and the indirect effects is the total effect (Field 
2013; Preacher and Hayes 2008). In our mediation analysis, 
we examined whether mentalising (M) mediates the relation 
between autistic traits (X) and gender dysphoric feelings (Y). 
To test the significance of the indirect effect we employed 
bootstrapping procedure. That is a resampling technique 
“from which the sampling distribution of a statistic is esti-
mated by taking repeated samples from the data set” (Field 
2013, p. 871). In mediation analyses, this technique is used 
to compute confidence intervals for the indirect effects. A 
variable is said to significantly mediate the relation between 
X and Y, when the indirect effect is significantly different 
from zero (Preacher and Hayes 2008). In the current study, 
a mediation analysis was conducted using PROCESS v3.4.1 
operated in SPSS, and unstandardized indirect effects were 
computed for each of 5000 bootstrapped samples.
Results
Means (SD) for performance on the measures used in the 
current study are presented in Table 1.
Association Analyses
A series of Pearson r correlations was conducted to inves-
tigate the relations between autistic traits (measured with 
the AQ), mentalising (measured with the RMIE), current 
gender dysphoric feeling (measured with the GIDYQ-AA), 
and recalled childhood crossgender behaviour (measured 
with the RCGI). Table 2 presents the results of the analyses, 
along with a comparison between the current findings and 
the results reported in the original study.
In keeping with predictions, AQ score was moderately, 
negatively, and significantly associated with both GIDYQ-
AA and RCGI. That is, the more autistic traits a person self-
reported, the more current gender dysphoric feelings and 
recalled cross-gender behaviour they reported. Bayes fac-
tors indicated very strong and decisive evidence in support 
of the alternative hypotheses, respectively. Fisher’s Z tests 
revealed that neither the AQ × GIDYQ-AA nor the AQ × 
RCGI correlations differed significantly from the equivalent 
correlations reported in the original study. AQ score was 
also found to be moderately, negatively and significantly 
associated with performance on the RMIE task, suggest-
ing that the greater a person’s self-reported autistic traits 
the lower their mentalising ability. Bayes factors indicated 
Table 1  Mean (SD) score 
on self-report measures and 
mentalising performance
AQ Autism-spectrum Quotient, 
RMIE Reading the Mind in the 
Eyes task, GIDYQ-AA Gen-
der Identity/Gender Dysphoria 
Questionnaire  for Adolescents 
and Adults, RCGI The Recalled 
Childhood Gender Identity/
Gender Role Questionnaire
a Due to error, one male par-
ticipant completed the female 
version of the GIDYQ-AA and 
RCGI. Hence, his data has not 
been included in the analyses
Variable n Mean (SD)
AQ 126 18.22 (5.89)




RCGIa 125 3.91 (0.65)
Table 2  Bivariate correlations differences between the current and 
the original (Kallitsounaki and Williams 2020) study
**p < .01, ***p < .001  
AQ Autism-spectrum Quotient, RMIE Reading the Mind in the 
Eyes task, GIDYQ-AA Gender Identity/Gender Dysphoria Question-
naire  for Adolescents and Adults, RCGI The Recalled Childhood 
Gender Identity/Gender Role Questionnaire
a BF10 = 30–99 (very strong evidence for alternative hypothesis). bBF10 ≥ 100 (decisive evidence for alternative hypothesis)
Association Current study Original study Fisher’s Z test
AQ × RMIE r = − 0.33***b r = − 0.18 Z = 1.18, p = 0.237
AQ × GIDYQ-
AA
r = − 0.31***a r = − 0.32** Z = − 0.07, 
p = 0.948
AQ × RCGI r = − 0.34***b r = − 0.33 ** Z = 0.10, p = 0.921
RMIE × GIDYQ-
AA
r = 0.55***b r = 0.70*** Z = − 1.91, 
p = 0.057
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decisive evidence in support of the alternative hypothesis. 
Furthermore, as predicted, the RMIE × GIDYQ-AA correla-
tion was positive, large, and significant, just as it was in the 
original study, even though the size of the two associations 
was marginally significantly different (somewhat stronger 
in the original study).2 Results suggest that the higher the 
score on the RMIE, the fewer the current gender dysphoric 
feelings, and Bayesian analysis indicated decisive evidence 
in support of the alternative hypothesis.
Mediation Analysis
A mediation analysis was carried out to examine whether 
mentalising mediated the effect of autistic traits on current 
gender dysphoric feelings (see Fig. 1).
As Fig. 1 illustrates, the indirect effect was significantly 
different from zero, indicating that mentalising mediated the 
significant relation between autistic traits and current gender 
dysphoric feelings. While the total effect between autistic 
traits and gender dysphoric feelings was negative and sig-
nificant, b = − 0.02, SE = 0.01, p < 0.001, the direct effect 
between these variables was non-significant. Importantly, 
results indicate that mentalising ability accounted for most 
of the relation between autistic traits and current gender dys-
phoric feelings.
Discussion
The first aim of the current study was to replicate the study 
conducted by Kallitsounaki and Williams (2020; first and 
second authors of the current manuscript). Our replica-
tion attempt yielded support for the hypothesis that autistic 
traits are significantly associated with both current gender 
dysphoric feelings and recalled cross-gender behaviour. In 
particular, we found that the more autistic traits a person 
self-reported, the more gender dysphoric feelings they had 
in the last 12 months and the more cross-gender behav-
iour they recalled from childhood. The significant associa-
tion between autistic traits and gender dysphoric feelings 
observed in both the original and the current study was also 
consistent with George and Stokes’ (2018) findings. As such, 
the link between autistic traits and gender dysphoria in the 
general population appears robust and reliable. Furthermore, 
our successful replication of the relation between autistic 
traits and recalled childhood cross-gender behaviour fits well 
with previous research evidence that autistic children show a 
weaker preference for sex-typical play than typically devel-
oping children (Knickmeyer et al. 2008). In keeping with the 
original research evidence, we also observed a significant 
association between mentalising ability and current gender 
dysphoric feelings. This supports the hypothesis that poorer 
mentalising ability relates to more gender dysphoric feel-
ings. Given that the link between mentalising and gender 
dysphoric feelings was reported for first time by Kallitsou-
naki and Williams (2020), the replication of this link in the 
current research is striking and increases confidence in the 
reliability of the original findings.
The second aim of the current study was to extend Kallit-
sounaki and Williams’ (2020) findings about the role of 
mentalising in the link between autistic traits and gender 
dysphoric feelings, examining whether mentalising medi-
ates this link. In contrast to previous research evidence (e.g., 
Baron-Cohen et al. 2001a; Williams et al. 2018), Kallitsou-
naki and Williams observed a non-significant association 
between autistic traits and mentalising. However, in the cur-
rent study, the number of self-reported autistic traits was 
moderately, negatively and significantly associated with 
mentalising ability and therefore, we were able to test our 
mediation hypothesis. Results from a mediation analysis 
revealed that the relation between autistic traits and gen-
der dysphoric feelings in the general population was almost 
entirely explained by mentalising.
Taken together, the replicated and novel findings of the 
current study suggest it is appropriate to draw a series of 
conclusions. First, results imply that people with low men-
talising ability are more liable than people with high men-
talising ability to experience gender dysphoric feelings, and 
that people with high autistic traits report increased gender 
Fig. 1  Model of autistic traits as predictor of gender dysphoric feel-
ings, mediated by mentalising ability. AQ autism-spectrum quotient, 
RMIE reading the mind in the eyes task, GIDYQ Gender Identity/
Gender Dysphoria Questionnaire for Adolescents and Adults
2 It should be noted that when participants who reported possession 
of an ASD diagnosis were removed from the sample of the original 
study the RMIE × GIDYQ-AA correlation was almost identical (i.e., 
r = .59) to the one reported in the current study that contained only 
two participants who had a history of ASD.
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dysphoric feelings mainly because their mentalising ability 
is low. ASD is known to be characterised by diminished 
mentalising (e.g., Yirmiya et al. 1998), with some suggest-
ing that this represents a cognitive marker of ASD (e.g., 
Brunsdon and Happé 2014), and research has shown that 
autistic people experience significantly more gender dys-
phoric feelings than neurotypical people. They also show a 
more diverse range of gender identities (George and Stokes 
2018), and are more likely to begin or plan to begin the pro-
cess of gender transitioning (Cooper et al. 2018). As such, 
it is plausible to suggest that the results of the current study 
support the hypothesis that mentalising contributes to the 
overrepresentation of gender nonconformity in ASD (Glid-
den et al. 2016; Jacobs et al. 2014; Van Der Miesen et al. 
2016, 2018).
From a theoretical perspective, a mentalising deficit 
could contribute to gender nonconformity in a number of 
ways. Gender constancy—the understanding that one’s own 
sex does not change regardless of changes in gender-typed 
appearance, activities, and traits—is considered one of the 
major cognitive stages that a child needs to reach to be able 
to formulate a gender identity (e.g., Kohlberg 1966). Indeed, 
a developmental lag in the acquisition of gender constancy 
has been found in children with gender identity difficulties 
(Zucker et al. 1999). Crucially, the level of understanding 
of gender constancy is related to the ability to distinguish 
between appearance and reality (Trautner et al. 2003; Zmyj 
and Bischof-Köhler 2015), which is one of the key com-
ponents of mentalising. As such, it could be argued that 
an autistic child who has not reached an adequate level of 
understanding of gender constancy, due to difficulties in 
mentalising, could be susceptible to increased cross-gender 
behaviour in childhood and therefore greater likelihood of 
developing feelings of gender dysphoria or gender noncon-
formity in adolescence and adulthood (e.g., Drummond et al. 
2008; Green 1987; Wallien and Cohen-Kettenis 2008).
Furthermore, people tend to conform to social condition-
ing and social norms partially to avoid feelings of guilt and 
embarrassment that result from others’ judgments when they 
do not conform (e.g., Scheff 1988; Suhay 2015). The experi-
ence of these feelings, known as self-conscious emotions, is 
thought to depend on people’s mentalising ability (Hobson 
et al. 2006). A person who experiences difficulties in attrib-
uting mental states to others will show a reduced propensity 
to experience self-conscious emotions and, therefore, might 
be less likely to comply with societal norms. Indeed, numer-
ous studies have shown that people with ASD experience 
self-conscious emotions less frequently than neurotypical 
people (e.g., Capps et al. 1992; Davidson et al. 2018; Losh 
and Capps 2006). Arguably, if autistic people tend to feel 
fewer self-conscious emotions, they may be less affected by 
what other people think about their cross-gender behaviour 
and therefore less likely to feel pressure to conform of gen-
der norms.
In sum, the current study successfully reproduced (a) the 
link between autistic traits and current gender dysphoric 
feelings/recalled cross-gender behaviour and (b) the relation 
between mentalising and current gender dysphoric feelings, 
reported by Kallitsounaki and Williams (2020). Most impor-
tantly, we found for the first time that the relation between 
autistic traits and gender dysphoric feelings was to a signifi-
cant degree explained by mentalising ability. Although direct 
replication by other laboratories awaits, the main implication 
of these findings is that mentalising ability could be one 
of the underling neurocognitive mechanisms that explain 
the increased prevalence of gender nonconformity in people 
with a diagnosis of ASD. This represents a highly novel 
contribution to the literature and provides motivation for 
future theory-building research on the role of mentalising in 
the formation of typical and atypical gender self-concepts.
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